Taurochenodeoxycholic acid induced biphasic hepatotoxicity in isolated perfused rat liver: roles of Ca2+ and calpain.
We examined taurochenodeoxycholic acid-induced hepatotoxicity with reference to Ca2+ and calpain involvement, intracellular bile acid content, and zone specificity in isolated perfused rat liver. Taurochenodeoxycholic acid or chenodeoxycholic acid was infused into the portal vein and lactate dehydrogenase release, a marker of hepatocyte injury, in the effluent and bile acid output were measured in the presence and absence of either nickel, a membranous Ca2+ channel blocker, or calpain inhibitor in isolated perfused rat liver. Taurochenodeoxycholic acid induced a significant and transient increase (first peak; 4 min) and subsequent time- and dose-dependent elevation in lactate dehydrogenase release which was proportional to accumulated bile acids in the liver. Although the first peak was significantly suppressed by pretreatment with nickel, the subsequent release was not reduced. Lactate dehydrogenase release at 15, 20, and 25 min was significantly suppressed by the calpain inhibitor. Numbers of damaged hepatocytes stained with trypan blue were significantly increased in the periportal region (zone 1) compared with the pericentral region (zone 3) and these cells were consistently stained with anti-calpain antibody. Taurochenodeoxycholic acid causes both transient damage and subsequent increasing hepatotoxicity which are respectively dependent on Ca2+ influx via membranous Ca2+ channels and calpain, with the periportal region being more susceptible.